[Scanning electron microscopic observations of calcium pyrophosphate crystals of joint tissues and synovial fluid (author's transl)].
The deposition and ultrastructure of calcium pyrophosphate (CPPD) crystals in joint tissues of pseudogout patients and cadavers were studied. Nine calcified menisci, 2 articular cartilages and 6 samples of synovial fluid were examined by scanning electron microscopy (SEM). Some of them were examined by analytical electron microscopy (EMMA). In the samples of menisci and cartilages, the findings were compared with those in the soft X-ray examinations and polarized light microscopy. The results are summarized as follows: 1) SEM observation of the cut surfaces of calcified menisci and cartilages showed a three-dimensional ultrastructure for the CPPD crystals. The crystals in the synovial fluid taken from pseudogout knees were also clearly demonstrated by this method. The EMMA analysis provided the possibility to examine the structure and content of the crystals simultaneously. 2) Crystal deposition in the meniscus varied with the depth of the tissues; it was diffuse in the collagen framework of the superficial layer, but showed accumulation in the deep layer where a clear line of demarcation between the collagen framework and crystals was seen. 3) The crystals in the meniscus were rod, granular or rectangular in shape, and 0.2-6.5 micro by 0.2-3.5 micro in size. Crystals from the articular cartilage were granular or rod-like in shape, and 0.2-3.5 micro by 0.2-1.0 micro in size. Most of the crystals found in the synovial fluid were rod-shaped. 4) X-ray microanalysis of the meniscus crystals by EMMA showed the same pattern of PK alpha, CaK alpha, and CaK beta content as that of CPPD crystals commercially available. The P/Ca ratio was about 0.7. 5) SEM and EMMA examination can be very useful for accurate identification of the form and content of the tiny crystals in joint tissues and synovial fluid. This can also be useful in proving a diagnosis of crystal-induced synovitis.